The CentrifiChem system was used with packaged reagent kits for the following determinations: albumin, alanine and aspartate arninotransferases, creatinine, glucose, and ee-hydroxybutyrate and lactate dehydrogenases, The linearity obtainable for each assay was investigated, and particular attention was paid to finding the most suitable instrument settings.
the other kits contained 12 bottles of dry reagents, together with one larger bottle of buffer solution, with instructions to add 10 ml of this to each bottle as required and shake gently until dissolved. When suitably mixed for use the stated concentrations of the various reagents were as follows (the enzyme kits fulfilled the recommendations of the German Society for Clinical Chemistry (1972»:
The CentrifiChem parallel fast analyser consists of a rotor containing 30 cuvets, a tungsten-iodide light source, a monochromator (interference filters), a photomultiplier tube detector, and a printer which gives the results in 4 digits. Samples and reagents are separately metered into a transfer disc by the pipettor unit. The disc is transferred to the rotor. and on rotation the fluids are simultaneously moved from the disc into the corresponding cuvets on the rotor. Sample and reagent are further mixed by drawing air through siphons connected to the cuvets.
Transmittance of the samples is measured as the stationary light beam scans all the cuvets during rotation, hence generating a continuous series of pulses corresponding sequentially to the light transmitted by each cuvet. Transmittance is converted to absorbance by a logarithmic amplifier and then, via an analog to digital converter, to the computer processor. On completion of the run the necessary calculations are performed and printout of the results is initiated. In addition, an oscilloscope display gives a visible monitor of all the reaction cuvets simultaneously. This display provides a means of detecting discrepancies due to exhausted substrate because of high activity.
At the end of the series of readings the cuvets are emptied automatically through the siphons, and the assembly can be rinsed with water any number of times. After bringing the rotor to rest and removing the transfer disc. the cuvets can soon be dried ready for the next analysis by rinsing with a little ethanol and then drawing air through the assembly.
Alanine aminotransferase (ALT)
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Samples
The samples used for investigating the linearity of each method were commercially obtainable Iyophilised quality control sera, except the urine sample for creatinine which was from a patient. The samples used for investigating the kinetics of the enzyme methods were from patients.
METHODS
The instrument settings recommended for the kits are given in table 1.
In the investigations into the linearity of each method a suitable Iyophilised quality control serum was reconstituted with water as directed, or, in cases where the stated value was not high enough, with half the quantity of water directed. This solution was then diluted in nine equal steps with RESULTS AND DISCUSSION water to give a total of ten solutions. These solutions were transferred to sample cups and loaded on the pipettor in ascending and then descending order of concentration-that is, the 10% solution was in positions 1 and 20, the 20% solution at 2 and 19, and soon.
For investigating the kinetics of the enzyme methods the analyser was set in the 'terminal' mode to read 'absorbance'. After storing a water blank, a transfer disc loaded with reagents and patients' sera was put on the rotor. The initial time To was 5 or 20 seconds and the time difference .1T was t or I minute, 10 prints being obtained, and a further 10 if necessary. From these absorbance values we could then calculate the results that would have been printed out, had the analyser been set in the 'rate' mode with a.1T of either 1, 2, or 4 minutes.
The temperature was set at 37°C instead of 30°C for two reasons: firstly, because we have used 37°C as the standard temperature for enzyme determinations for some years, and secondly, because we found that our analyser, which was not fitted with the optional refrigeration unit, stabilized more quickly at 37°C than it did at 30°C.
Albumin
To verify an apparently long reaction time (5 min) of albumin with bromocresol green at 37°C, the analyser was set to To 5 sec.,.1T 0.5 min, 'print' 10. A summary of the results is given in table 2, which 0.6 mmol/l 0.18 mmol/l 50 mmoljl
Lactate dehydrogenase (LD) pyruvate NADH Phosphate buffer pH 7.5 First experiments indicated poor precision, so the results obtained were compared using 5 p.! sample size with those obtained using the recommended 3 ",I. The results (table 3) indicate that by this modification the co-efficient of variation is halved at higher values and is lowered at lower values.
The linearity was tested using 5 ",I sample, To 5 sec, L:lT 0.5 min and 'print' 1. The results ( fig. 1) show a smooth curve not passing through the origin. The cause of the curve not passing through zero is not known but is of little importance since such low 
ALT and AST (optimised)
The results that would have been printed for five values of albumin are not encountered in sera. However, the non-linearity is a matter of concern, particularly since the CentrifiChem relies on onepoint calibration. The method used could have been influenced by the fact that the serum was diluted with water instead of with a globulin solution.
representative samples at various settings are shown in tables 4 and 5. The kit methods recommend that results should be taken from the second 2-minute print, but that, for normal sera, a more accurate result is obtained from a subsequent 4-minute print. These results show that a I-minute print is not sufficiently accurate, but that the best result is the first 2-minute print. The 4-minute print gave slightly better results for the lowest AST sample, but there was no advantage in the borderline region between normal and abnormal results, so we consider it to be superfluous in routine use.
The linearity experiments were therefore done with To 80 sec. and LIT 2 minutes, using the first print. The results for ALT are shown in figure 2, the solid line being our modification of the recommended method. Although this was repeated several times there was always a small positive intercept, representing about 4 IU/l. It was reasoned that this might be due to a small steady loss of NADH from the reagent, not compensated by the reference cuvet, which contained only water. To test this, a cup containing water was placed in position 0 of the sample tray and the 'last sample plug' was removed, so that reagent was dispensed to cuvet 0, the reference cuvet. This gave results which were linear through the origin (fig. 2) . Hence, this further modification is recommended for accurate results, although it means there can be no saving of reagents when there is less than a full tray of samples.
ALT is seen to be linear to over 100 lUll. AST ( fig. 3) is linear to about 250 lUll with the LIT of 2 minutes. Presumably these results could have been made linear through the origin by the above modification, although this was not tested. 
Creatinine
The concentration of creatinine is found from the difference in absorbance values 20 sec. and 80 sec. from the start after Cook (1971) . Urine samples are diluted 1 in 20, a time-consuming procedure. In an effort to circumvent this a 4 ILl sample size instead of 40 ILl was used (that is, equivalent to a dilution of 1 in 10). This appeared to be reasonably linear up to 35 mmol/l, but precision was very poor, and the innovation was abandoned. For serum creatinine, the method is linear up to about 800 fLmol/l (that is, S to 10 times the upper limit of normal) after which it begins to fall off quite appreciably ( fig. 4 ).
For the urine creatinine linearity experiment urine with a fairly high creatinine value was used, being diluted in 9 equal steps. Each of the 10 samples was then diluted 1 in 20. The graph was linear to about 20 mmol/l ( fig. 5 ).
Glucose
The analyser was set to give four 2-minute prints. From the results (table 6) it can be seen that at 3rC, 4 minutes is adequate for LIT. The method is linear up to 20 mmol/l ( fig. 6 ). The results that would have been printed out for five representative samples at various settings are shown in tables 7 and 8. Clearly, in both cases, LIT of 1 minute is not sufficient and we would agree with the recommended LfT of 2 minutes. However, the first print is preferred to the second because it gives good results to 1000 lUll for both dehydrogenases, whereas the second print begins to give low results in this region.
The results of the linearity tests are given in figures 7 and 8. A LIT of 2 minutes is preferable to one of 4 minutes in that linearity is maintained to higher values (2000 lUll for LD and at least 1000 lUll for HBD). There was no difference in the precision obtainable with the two different LIT's, as measured by the difference in the duplicate readings.
CoNCLUSIONS
All the kits gave a linear response over a wide range with the exception of albumin. With the latter, for the best results it is necessary to choose a standard in the middle of the normal range and apply correction factors for high and low results.
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To 35 sec, AT , min. In our hands, the time taken for several methods could be shortened. This may have been partly due to our working at 37°C instead of at 30°C. The aminotransferases could be done in 5 minutes 20 seconds instead of 9 minutes 40 seconds by eliminating the final 4 minute printout. Albumin could be done in 35 seconds instead of 5 minutes, and glucose in 4 minutes instead of 8 minutes.
We agree with Gerhardt and Melchior (1973) that it is impractical for the operator to have visually to keep track of the 30 absorbance peaks displayed on the CentrifiChem's oscilloscope in order to pick out the sera with very high ALTar AST values. We suggest that instead of this the analyser should first be set to To 5 sec. LIT I minute, 'print' I, and as soon as this printout is completed, LIT be changed to 2 minutes and 'print' to 2. The initial printout would show up any sample with high enzymic activity and give an idea of how much it would need to be diluted for a rerun. All the other results would be taken from the first 2-minute printout, the second 2-minute printout being a check.
For all the enzyme kits a LIT of 2 minutes was found to be the best, in agreement with the recommended time.
No attempt was made in this work to compare the results obtained with those obtained by other methods, but this will be done as part of a full evaluation of the equipment.
